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IHosicHuTeIbHAA 3alIUCKA.

Pa0ouyasi nporpaMma 0OCHOBHOro o00mero oopazosanusi no npeamery "Xumus'" mpasa 10-11 kaaccos
pa3pa0oTaHa B COOTBETCTBHM €O CJIeJIYIINMMH HOPMATHBHO - INPABOBBIMH H HMHCTPYKTHBHO-
MeTOAUYeCKUMHU JOKYMEHTAMMU:

o 3akona " O6 Ob6pazoBanuu B Poccuiickoii @eneparun” ot 29 nexabps 2012r No273-D3.

o @DenepanbHOTO TOCYIAPCTBEHHOIO 00pa3oBaTENBHOIO CTaHIApTa CpeaHero olmiero oO0pa3oBaHUs
(ProcC CO0).

o [TocTanoBnenus ['maBHOrO roCy1apcTBEHHOTO caHUTapHOTO Bpada P® ot 29 nexadps 2010 r. N 189

"O6 ytBepxkaenuu CanlluH 2.4.2.2821-10 "CanutapHO-3MHIEMHOIOTHYECKAE TPEOOBAHUS K YCIOBHIM H
opraHu3anuu o0ydeHus B 0011e00pa30BaTeNbHbBIX YUPEXKICHUAX" (C U3MEHEHUSMH U JOIOJHEHUSAMH );
J VYuebnsim manom OO.

Iliianupyemblie pe3yabTaThl 0CBOCHHUS Y4e0OHOI0 NMpeaMeTa
JIMYHOCTHBIE Pe3YJIbTATHI B c(hepe OTHOLIEHUI 00y4YaloIMXcs K cede, K CBOeMY 3/I0POBbI0, K NO3HAHUIO
cels:

—  OpHEHTalMs 00yYaroIUXCcsl Ha peaJn3aliio MO3UTUBHBIX )KU3HEHHBIX IEPCIEKTUB, MHULIMATUBHOCTb,
KpEaTUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K JMYHOCTHOMY CaMOOINPE/IEIIEHNIO, CTIOCOOHOCTh CTaBUTh LIETIU
U CTPOMTb KU3HECHHBIC ILIaHBL;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHUIO U CAMOBOCIUTAHHUIO B COOTBETCTBUHU C
00111€4eTI0BEYECKMMH LIEHHOCTSIMU U MJleaJIaMU IPaXKAaHCKOro 00IIeCcTBa;

—  TpUHATAE W pealn3anus IICHHOCTEH 3M0poBOro u 0Oe3omacHoro oOpasza KH3HH, OepexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICHUXOJOIMYECKOMY
3J10POBBIO;

—  HEeNpUSTUE BPEAHBIX IPUBBIUEK: KypEHUs, yIOTPeOICHHsI alKOrosl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B chepe oTHOmeHMIT o0yqaromuxcs K Poccun kak k Poaune (OrTeuecTBy):

— poccuiicKas HJEHTUYHOCTb, CIIOCOOHOCTb K OCO3HAHHUIO POCCHHCKOM HJAEHTHYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YyBCTBO NPUYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOLIHOCTH POCCHICKOTO
Haposa ¥ cyapbe Poccun, marpuoTu3M, FrOTOBHOCTD K CIIyKeHUI0 OTeuecTBy, €ro 3alliuTe;

—  YBWXEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepex POmMHON, ropIoCTH 3a CBOW KpaW,
cBoro PoauHy, pomuioe n HacTos1ee MHOIOHALMOHAILHOTO Hapoaa Poccnn, yBaxkeHne K rocyJapCTBEHHBIM
cumBoJiaM (repO, ¢uiar, THMH);

— (QopMHpOBaHHE YBAXEHHMS K PYCCKOMY S3bIKYy Kak TOCyJapcTBEHHOMY s3bIKy Poccuiickoii
®denepanyy, SBIAIOMIEMYCSI OCHOBOM POCCHMCKONW HMIEHTHUYHOCTH U TJIaBHBIM (DAKTOPOM HALMOHAIBHOTO
CaMOOINIPEEIICHHUS;

JInuyHOCTHBIE pe3yJbTaTbl B c(epe OTHOIICHHH O0YYalOIIMXCS K 3aKOHY, TOCYyJapCcTBY M K
rpa:kIaHCKOMY 00IeCTBY:

—  TPaXJaHCTBEHHOCTb, I'PaXKJaHCKas IO3ULMUSA AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUHCKOIO
o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBbIE IIpaBa M OO0S3aHHOCTH, YBAXKAIOIIErO 3aKOH H
MIPaBOIOPSIIOK, OCO3HAHHO TMPUHUMAIOUIET0 TpPaJWLMOHHbIE HAllMOHAJIbHBIE U O00IlEYe0OBEUYECKHE
I'YMaHHCTHYECKHE U IEMOKpAaTHYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIIECTBEHHON KHU3HH;

—  MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKH U OOIIECTBEHHOM
NPAaKTUKHU, OCHOBAHHOE Ha JUalore KyJbTyp, a Takke pa3lU4yHbIX (OpM OOIIECTBEHHOTO CO3HAHMA,
OCO3HaHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHUDE;

—  TOTOBHOCTbH O0YYaroIUXCsl K KOHCTPYKTUBHOMY YYacCTHIO B IPHUHATUH PEIICHUH, 3aTparuBaroIuX UxX
IpaBa U UHTEPECHI, B TOM YHUCIIE B Pa3IMUHBIX hopMax OOLIECTBEHHONW CaMOOpraHu3allii, CaMOyTIpaBiIeHus,
OOIIIECTBEHHO 3HAUMMOM JIEATEIbHOCTH;

—  TOTOBHOCTH OOYYaOUIMXCSI MPOTUBOCTOSITh UJCOJOTUU IKCTPEMU3Ma, HAIlMOHATIN3Ma, KCeHOPOoOuu;
KOpPPYILHH;, AUCKPUMHUHAIMU IO COIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IpPU3HAKaM U
JPYTUM HETaTHUBHBIM COIIMAJILHBIM SIBIICHUSIM.

JIn4HOCTHBIE Pe3yJIbTaThl B c(hepe OTHOLIEHHUH 00yYAIOIIMXCH C OKPYKAIOIMMHU JIIOAbMM:

— TpUHATHE TYMAaHUCTHYECKHX IIEHHOCTEH, OCO3HAaHHOE, YBAaXHUTEIbHOE U JOOpOKeIaTelbHOEe
OTHOILIEHNUE K JIPyrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIIOCOOHOCTBH K COTIEPEKUBAHHIO M (POPMHUPOBAHNE O3UTUBHOTO OTHOUICHUS K JIIOJSIM, B TOM YHCIIE
K JIMIaM C OrPaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pOBbsl M MHBalIMJaM; OepexHOoe, OTBETCTBEHHOE U
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KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY U IICHUXOJIOTMYECKOMY 3I0POBBIO JPYIMX JIOAEH, yMEHUe
OKa3bIBaTh IIEPBYIO IIOMOILIb;

—  pa3BUTHE KOMIIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMM, I€ThbMH MIIQLLIETO BO3PACTA, B3POCIBIMU
B 00pa30BaTeiIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-MCCIEI0BATENbCKOM, MPOEKTHOW M JIPYTHX BUAAX
JEsITeIbHOCTH.

JIMYHOCTHBIE PpPe3yJbTAaThl B cdepe OTHOWIEHHH O0YyYalIIUXCA K OKPY:KAIEeMy MHUPY, KUBOM
Npupoje, Xy/10:KeCTBEHHOH KYyJIbType:

—  MHUPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAYKH, 3HAYHMMOCTH HAYKH,
TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJIAJCHHE JOCTOBEPHOW HH(OpPMALUEH O HeperoBBIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMO0Opa30BaHUIO, HA IPOTSHKEHUU BCeil
KU3HU; CO3HATECIILHOE OTHOIIEHWE K HENPEepPhIBHOMY OOpa30BaHHIO KaK YCJIOBUIO  YCHEIIHON
npodeccnoHanbHOM U 0OLIECTBEHHON AESITENbHOCTH;

—  DKOJIOTMYECKas KyJIbTypa, 0€pekHOE OTHOIICHUS K POAHOM 3emiie, MpUpOoAHBIM OoraTtcTBaM Poccuu u
MHUpa; OTBETCTBEHHOCTh 3a COCTOSHHUE MPHUPOJIHBIX PECYPCOB; YMEHHS M HAaBBIKM Pa3yMHOTO
IMPpUPOAOII0JIB30BaHMsA, HCTCPIIMMOC OTHOIICHHUEC K HCﬁCTBHﬂM, IMPUHOCAIINM BPCJ 5KOJIOTUH, HpI/IO6p€TeHI/Ie
OTIBITa 9KOJIOTO-HAMIPABIICHHOH 1eATEIHHOCTH.

JInuHoCTHBIE pe3ybTaThl B cdepe OTHOWIEHHS O0y4amwIIUXCd K TPyAy, B cdepe CONUAIBHO-
IKOHOMHUYECKUX OTHOLIICHHUH:

—  OCO3HaHHBII BBIOOp OyAyIlIel mpodeccun Kak MyTh U CHOCO0 peanu3anuy COOCTBEHHBIX )KU3HEHHBIX
IJIAHOB;

— TOTOBHOCTh OOYYarOIIUXCS K TPYIOBOW Mpo(ecCHOHANBbHON AeATeIbHOCTH KaK K BO3MOXXHOCTH
y4dacTtuda B pCIICHUU JINYHBIX, O6HIGCTB€HHBIX, roCyaapCTBCHHBIX, O6HIeHaIII/IOHa.HI)HI)IX HpO6JIeM;

—  TOTPeOHOCTh TPYIOUTHCS, YBOKEHHE K TPyLy U IIOAIM TPyJa, TPYIOBBIM JIOCTHKEHUSIM,
100pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHUE K Pa3HBIM BUAAM TPYJAOBOU JIEATEIbHOCTH;

—  TOTOBHOCTH K CaMOOOCITY>KMBaHHIO, BKJIFOUast 00y4YEeHHE U BHIMOJTHEHUE JJOMAITHUX 00s3aHHOCTEH.

JInuHoCTHBIE pe3yJibTaThl B chepe GU3MIecKOro, NCUX0J0rM4eCKOro, COHAIbHOI0 H AKA1IeMHUY€eCKOr0
0J1aronoJryynsi 00y4aomuxcs:

—  (u3nUecKoe, SMOLNOHATIBHO-TICUX0JIOTHYECKOE, COLMAIbHOE 0JIaronoay4yre o0yJarouuxcs B AKU3HU
00pa3oBaTeNbHON OpraHU3ally, OIIYIIEHHE JAETbMU OE€30MacHOCTH W IICHUXOJOTMYECKOro KoMdopTa,
MH(POPMALMOHHOM 0€30MacHOCTH.

IlnaHupyemblie MeTanpeaMeTHbIE Pe3yJbTaThl 0CBOCHHS MPOrPaAMMBbI
MertamnpeaMeTHbIe pe3yIbTaThl IPEACTaBIEHBI TPEMs IPYNIaMu YHUBEpCabHBIX yueOHbIX aeicTuil (Y'Y ).
PeryisiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
BbinmycKHUK Hay4HnTCS:

—  CaMOCTOSITENIbHO OIpeNesaTh IeNd, 3aJaBaTh IapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OIIPEAEIUTD, UTO LIEIb JIOCTUTHYTA;

— OIICHMBAaTh BO3MOXHBIE TIOCIEACTBUS JOCTHWIKEHHUS TIOCTaBJICHHOM Ieid B JAESITENbHOCTH,
COOCTBEHHOM KHM3HM U KU3HU OKPY’KAIOIMIMX JIFOAEH, OCHOBBIBAsICh HA COOOPAaXKEHUAX STUKU U MOPAJIH;

—  CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJla4d B 00pa30BaTEIbHOM NEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

—  OILIGHMBATh PECypChl, B TOM YHCJI€ BpEeMs U JIpyrue HemMaTepualbHbIE PECypChl, HEOOXOUMBIE IS
JOCTUKEHMSI IOCTaBICHHOM 1IENN;

—  BbIOMpaTh MyTh AOCTH)KEHUS LEJIH, MJIAHUPOBATh PEHICHHE IMOCTABIEHHBIX 3ajjad, ONTUMHU3HPYS
MaTepHajIbHble U HEMATEpUAJIbHBIE 3aTPaThI;

—  OpraHu30BbIBaTh 3()PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOAUMBIX ISl AOCTHXKEHUS MOCTaBICHHOMN
LIENH;

—  COIIOCTABJISITH MOJYYEHHBIN pe3yibTaT JesTeIbHOCTH C TIOCTABJICHHON 3apaHee LEeblO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUSA



BbInyCKHUK HAY4YUTCSH:

—  HCKaTh U HaXOAUTH 0000IIEHHBIE CITOCOOBI peIIeHus 3a1a4, B TOM YUCIIE, OCYIIECTBISATh Pa3BepHYThIN
MH(OPMAITMOHHBIN MOKCK M CTABUThH HA €T0 OCHOBE HOBBIC (YUeOHBIC U IMO3HABATEIHHBIC) 3a/1aUH;

—  KPUTUYECKU OLEHHMBATHh M MHTEPHPETHPOBATH MH(OPMAIMIO C PA3HBIX MO3UIMHA, pPACHO3HABATH H
¢bukcupoBaTh NPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOYHUKAX;

—  HUCIOJB30BaTh PAa3IMYHBbIC MOJAEITHHO-CXEMATUYECKUE CPENICTBA IS MPEACTABICHUS CYIECTBEHHBIX
CBSI3€H U OTHONICHUH, a TaK)Ke IPOTUBOPEUHii, BHIIBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX;

- HaxXoIuTh W MPUBOAUTH KPHUTHYCCKUC APryMCHTHI B OTHOIICHHUU I[CI\/JICTBI/II;’I u Cy)KI[eHI/II\/JI Apyroro,
CIOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOILIECHHUH COOCTBEHHOIO CYKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHS,

—  BBIXOJHMTH 32 paMKHU y4eOHOr0 MpeIMeTa 1 OCYIIECTBIIATh LieJICHANPABICHHBIN TOUCK BO3MOXHOCTEH
IUI IIUPOKOTO MEPEHO0Ca CPEICTB U CIIOCOOOB ICHCTBUS;

—  BBICTpauBaTh UHIUBUAYaIbHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHUS CO CTOPOHBI
JpYrUX YYaCTHUKOB U PECYPCHBIE OTPAHUYECHU,

—  MEHSTh U YIEpKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHON JACSTEILHOCTH.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUSA
BbinmyckHUK HayuHMTCs:

—  OCYLIECTBJIATH JICJIOBYI0 KOMMYHUKALMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCJIBIMU (KaK BHYTPH
0o0pa3oBaTeNbHON OpraHM3alM, TaK M 3a €€ IpelelaMu), MoAOMpaTh MAapTHEPOB JUIL JEJIOBOH
KOMMYHUKAIMH UCXO/1 U3 COOOpakeHUI pe3yIbTaTUBHOCTH B3aUMOJCHCTBUS, a HE IMUHBIX CUMIIATHH;

—  IIPH OCYIIECTBIEHUH I'PYNIOBOI pabOThI ObITh KaK pyKOBOJUTENIEM, TAK U WIEHOM KOMaH/bl B Pa3HbIX
possix (reHepaTop uael, KpUTUK, UCTIOJIHUTENb, BHICTYNAIOIIUH, KCIIEPT U T.1.);

—  KOOPJMHHUPOBATH U BBINOJIHATH padOTy B YCIOBUAX PEaIbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHUS;

— Pa3BCPHYTO, JIOTHUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHHA C UCITIOJIB30BAHUCM aJICKBATHBIX (yCTHBIX
U IMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

—  pacmo3HaBaTh KOH(DIMKTOTCHHBIE CUTYAIlMH M MPEIOTBpAIaTh KOHMIUKTHI 10 MX aKTUBHOW (ha3bl,
BBICTPANBATh JIEJIOBYIO U 00pa30BaTE/IbHYI0 KOMMYHHUKALIMIO, M30€rast JTMYHOCTHBIX OLICHOUHBIX CY)KJICHHH.

Ilnanupyemblie npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS MPOTPaAMMbI

B pesyabTare nzyuenusi yued0HOro npeamera « XuMus» Ha YpoOBHe CpeHero ooiiero oopa3oBaHus:
BbinmycKHUK Ha yIi1y0JICHHOM YPOBHE HAYYHMTCH:

—  pacKpbIBaTh Ha MpHUMEpax posib XUMUU B (OPMUPOBAHNN COBPEMEHHON HAayYHOM KapTHHBI MUpPA U B
IIPAKTUYECKON JESITEIBHOCTH YEJI0BEKA, B3aUMOCBS3b MEXKIY XUMHEH U APYTUMHU €CTECTBEHHBIMU HayKaMH;

—  WUIIOCTPUPOBATh Ha NPUMEPAX CTAHOBJIEHHWE M HBOJIIOLMIO OPraHMYECKON XMMHHM KaK HayKu Ha
Pa3IMYHBIX HCTOPUYECKHUX JTalax €€ pa3BUTHSI,

—  yCTaHaBIMBaTh NPUYMHHO-CIIEJACTBEHHbIE CBSA3U MEXIYy CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB
U TEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XMMMUYECKUX AJIEMEHTOB U UX COEAUHEHHMH B COOTBETCTBHM C
MOJIO)KEHUEM XMMHUYECKUX 3JIEMEHTOB B EPHOJUYECKON CUCTEME;

—  AHAIM3MPOBATh COCTaB, CTPOCHHE M CBOWCTBA BEILECTB, IPUMEHSS IOJIO)KEHHUS OCHOBHBIX
XUMHUYECKHUX TEOPHI: XUMHUYECKOTO CTPOCHMS OpraHNYeCKUX coeauHeHni A.M. byTiepoBa, ctpoeHus aroma,
XUMHUYECKON CBSI3U, DJIEKTPOJIUTHYECKON NHMCCOLMALNMN KHUCIOT M OCHOBAHMM; yCTaHABIWBATh NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/ly CBOMCTBAMU BELIECTBA U €0 COCTABOM U CTPOCHHEM;

—  IPUMEHATH [IpaBUJIa CUCTEMATUYECKON MEXTyHAapOJHOW HOMEHKIIATYphl KaK CPEACTBA Pa3INdeHus U
UJCHTU(QUKAIIUHN BEIIECTB M0 UX COCTaBY U CTPOEHUIO;

—  COCTaBISITh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE ()OPMYJIbI HEOPTaHMUECKUX M OPTaHMUECKUX BEIECTB KaK
HocuTeneil nHpopMaIuu 0 CTPOCHUH BEILIECTBA, €r0 CBOMCTBAaX U MPUHAAICKHOCTH K ONIPE/IEICHHOMY Kiaccy
COCJIMHEHMH;

—  OOBSACHATH NPUPOTY U CHOCOOBI OOpa3oBaHMS XMMHUYECKOW CBSI3U: KOBAJIEHTHOH (MOJIIPHOM,
HENOJIIPHOMN ), MOHHOW, METAJTIMYECKON, BOJOPOAHON — C LENbI0 ONpPENEICHHUS] XUMUYECKOW aKTHUBHOCTH
BEUICCTB;



—  XapakTepu30BaTh (PU3HUYECKHE CBONCTBA HEOPIraHUUYECKUX U OPraHMYECKHUX BEIIECTB U YCTAHABIMBATh
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKOM PELIeTKH;

—  XapakTepHu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHMHM XHUMHYECKHUX CBOWCTB IPOCTBIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHHM, BBICIINX OKCHJIOB U TUAPOKCHUIOB;

—  NPUBOJIUTH IPUMEPbl XUMUYECKUX PEAKLMH, PAaCKPBIBAIOLIMX XapaKTEepPHbIE XUMUYECKHUE CBOICTBA
HEOPTraHMYECKUX M OPraHNYECKHUX BEUIECTB M3YUYCHHBIX KJIACCOB C IENBI0 MX HACHTHU(PHUKAIMUA U 00BSICHEHUS
00J1acTH IPUMEHEHMUS;

—  ONpeAesATh MEXaHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHUI IPOBEAEHUS PEAKLIUU U IPOTHO3UPOBAThH
BO3MOYKHOCTh IPOTEKaHHWsI XMMUYECKMX pEAaKIMi Ha OCHOBE THIA XUMHYECKOM CBA3M M AKTUBHOCTH
pEeareHToB;

—  YCTaHaBIMBAaThb 3aBUCUMOCTb PEAKI[MOHHOW CIIOCOOHOCTH OPraHMYECKHUX COCIUHEHHMH OT Xapakrepa
B3alMHOI'0 BJIUSHUS aTOMOB B MOJIEKYJIaX C LEIbI0 IIPOrHO3UPOBAHUS IPOLYKTOB PEAKLIUU;

—  YCTaHaBIMBAaTbh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMM U CMELEHUS XUMUYECKOTO PABHOBECHS
OT Ppa3NUYHBIX (AKTOPOB C LENbIO ONPEACICHUS ONTUMAIbHBIX YCIOBHHA NPOTEKAHUS XUMHYECKUX
IIPOLIECCOB;

—  yCTaHaBJIMBaTh M€HETHUYECKYIO CBSI3b MEXAY KJIaCCaMH HEOPraHMYECKHUX M OPraHMYECKHX BELECTB
U1 OOOCHOBAaHUS NPUHLMIIMAIBHOM BO3MOXHOCTH IOJYYEHHMS HEOPraHMYeCKUX U OpraHUYecKHX
COEIMHEHMH 3aJaHHOT0 COCTaBa U CTPOCHUS;

— noaOuparh peareHThbl, YCIOBHS M ONPENENATh MPOAYKTHl PEAKIMH, MO3BOJSIOIIUX pean30BaTh
na0opaTOpHbIE W TPOMBIIUICHHBIE CIIOCOOBI TOMYYEHHUS BaKHEHIINX HEOPraHMYECKUX M OPTraHMYEeCKHX
BEIIIECTB;

—  OINpEAeNATh XapaKTep cpeAbl B Pe3ybTaTe T'HIPOIN3a HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U
IPUBOAUTH MPUMEPHI TMAPOJIM3a BEIIECTB B IOBCEAHEBHOM KHM3HHM Y€JIOBEKa, OMOJOIMUECKUX OOMEHHBIX
IpoLeccax U IPOMBIIITIEHHOCTH;

—  NPUBOJUTH NPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI B MIPUPOJE, TPOU3BOACTBEHHBIX
IpoLeccax U )KU3HEAESTEIbHOCTH OpPraHUu3MOB;

— 00OCHOBBIBaTh IMPAKTHUECKOE HCIOJIb30BAHUE HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB U HUX
peaxkuuii B IPOMBILUIEHHOCTH U OBITY;

—  BBINOJHATh XMUMHMYECKHH DSKCIEPUMEHT II0 DPACIO3HABAHHUIO M IMOJIyYEHUIO HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJ1accaM COEIMHEHUH, B COOTBETCTBHUHU C ITPaBUIaAMU U
npueMamu 6e30MacHON paboThl C XUMHUECKUMHU BELIECTBAMU M Ja00OpaTOPHBIM 000py10BaHHEM;

— TpPOBOAMTH pacyeThl Ha OCHOBE XMMMUYECKUX (OpMYIT M YpaBHEHHH peakiMil: HaX0XXJeHUE
MOJIEKYJISIPHOM (OPMYJIbI OPraHMUYECKOTo BELIECTBA MO €ro MJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIILIIUX B €r0 COCTaB, WJU MO NPOAYKTaM CTOPaHHUS; pacueTbl MAacCOBOW JOJM (Macchl) XUMHUYECKOTO
COEJIMHEHUS B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKLIUHU, €CIIU OJTHO U3
BELIECTB JJaHO B M30BITKE (MMEET MPHUMECH); pacdeThl MACCOBOM MM OOBEMHOM TOJM BBIXOJA MPOJIYKTa
peaKkIMu OT TEOPETHYECKH BO3MOYKHOIO; pacueThl TeIuloBoro 3¢ddexra peakiuu; pacyeTbl 00BEMHBIX
OTHOIIECHUH Ta30B MpPU XUMUYECKUX PEAKIIMIX; pacdeThl Macchl (00beMa, KOJIMUYECTBA BELECTBA) MPOIYKTa
peaxkuuu, eciay OJHO U3 BEIIECTB JAHO B BUJE PACTBOPA C ONPEAEIEHHOW MacCOBOM J10JIEW PaCTBOPEHHOIO
BELIECTBA;

—  HUCIOJB30BaTh METOJbl HAyYHOIO IIO3HAHWS: AHAINW3, CHHTE3, MOJEIMPOBAHUE XMMHMUECKHUX
MIPOLIECCOB U SIBJICHUM — IPU PEIIEHUH Y4eOHO-UCCIIeI0BAaTeNbCKUX 3a]1a4 110 N3YUYEHHIO CBOMCTB, CIIOCOOOB
MIOJIy4€HHUS U PACIIO3HABAHUS OPraHMYECKUX BEILIECTB;

—  BJAJETh MpaBuUiaMH 0€30MacHOrO OOpalleHHs] ¢ €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU,
cpeacTBaMu ObITOBOW XMMUU;

—  OCYHIECTBIISITh MOMCK XMMHUYECKON MHGOpMAIUU MO Ha3BaHUSAM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM
¢dbopMysaM BeIIEeCTB;

— KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBATh XHMHUYECKYI0 HHGOpPMAIUIO, COJEPXKALIyIoCcs B
COOOIICHHUSAX CPEJICTB MacCOBOM MHpOpMaLnu, pecypcax MHTepHeTa, HayYHO-TIONYJISIPHBIX CTAThsX C TOUKH
3peHusl ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIENSIX BBISBICHHS OLTMOOUYHBIX CYXACHUN U (POpMUpPOBAHUS
COOCTBEHHOM MO3UIINH;

—  YCTaHaBIMBaTh B3aWMOCBSI3U MeX1y (pakTamMu M Teopuel, MPUUMHON M CIEJCTBUEM IPH aHAIN3E
MPOOJIEMHBIX CUTYallui U 00OCHOBAaHUM MPUHUMAEMbBIX PEIIEHUH Ha OCHOBE XUMUYECKUX 3HAHUI;

— TPEACTaBIATh MYTH pEUICHUs TJ00ANbHBIX NpoOJeM, CTOSAIMIMX Tepel YeJIOBEYECTBOM, H
NEPCHEKTUBHBIX HAIIPABICHUN Pa3BUTHS XUMHUUECKUX TEXHOJIOTUH, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX
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MaTepUajoB C Pa3IUYHOU (PYHKIMOHAIBLHOCTHIO, BO3OOHOBISIEMBIX HCTOYHHMKOB ChHIpbs, MepepaboTKu U
YTHJIA3AIHUHA TPOMBIIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbInycKHUK HA YIJ1y0J€HHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCH:

—  opmyruposamsv yenv UCCie008aHUs, GbLOSUSAMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOMe3bl O
XUMUYECKUX CBOUCMBAX 6eujecms HA OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmb 8
Xumuyeckue peakyuu, o xapakxmepe u npooyKmax paziuyHvlX XUMU4eCcKux peakyutl;

—  CamMoOCmoAmMeNbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL ¢ COON00eHUeM NPasu
be3onacHoll pabomwl ¢ seujecmeamu u 1ad0pamopHbimM 060py008aHUEM,

—  uHmepnpemupoéamv OaHHble O COCmage U CMPOEHUU BeujeCms, NOJYYeHHble C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMOO08;

—  OnuUCKLIBAMb COCMOAHUE DJIeKMPOHA 8 AMOMe HA OCHO8E COBDEMEHHbIX KE8AHMOB0-MEXAHUUECKUX
NPeoOCmasieHuil 0 CMpPOEHUU amoma 0 00BACHEHUsL Pe3YIbIMAmMo8 CNEKMPAIbHO20 AHANU3A BeULeCME;

—  Xapakmepuzoeamsv poJb  A30MOCOOEPHCAUWUX 2eMEPOYUKIUYECKUX COCOUHEHUU U HYKIeUHOBbIX
KUCTIOM KK BAANCHETUUX OUOIO2UYECKU AKMUBHBIX GeUieCNE;

—  NPOCHO3UPOBAMb  BO3MONCHOCHb  NPOMEKAHUS  OKUCIUMENbHO-80CCINAHOBUMENbHBIX — PeaKyull,
JIeACAUUX 8 OCHOBE NPUPOOHBIX U NPOUZBOOCIBEHHBIX NPOYECCO8.

Conepxkanue yueOHOro npeamera « Xumusa» (yruayoaenHbiid yposens) u3 [IOOII
Ba3oBblii ypoBeHb
OcCHOBBI OpraHnyecKoil XuMHuH
IlosiBneHue u pa3BUTHE OPraHNYECKOM XUMUU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecto 1 3HaueHue
OpPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOEHUE KaK MOPSIIOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTU. OCHOBHBIE
MIOJIOKEHUS TEOPUM XMMHUYECKOIO CTPOEHHUs OpraHuyeckux coennHeHudt A.M. bBytneposa. YriepoaHblit
CKEJET OpraHMYeCKOM MOJeKyJbl. KpaTHOCTP XMMHYECKOW CBS3M. 3aBHCHUMOCTb CBOMCTB BEILIECTB OT
XUMHUYECKOTo CTpoeHus MoJiekyl. 3omepust u usomepsl. [lonstue o pyHkumonansHoi rpynne. IlpuHiune
KJaccu(UKaluu OpraHuyeckux coeauHeHuil. Cucremartuyeckas MEXIyHapoAHas HOMEHKJIATypa H
MIPUHLIMITBI 00pa30BaHUs Ha3BaHUM OPraHNYEeCKUX COCIUHEHUH.
Anxanbl. Cmpoenue monexkynvl memana. I'omonmormdeckuil psn ankaHoB. 'omonoru. Homenknarypa.
N3omepus yriaepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUSI (PU3UYECKUX CBOMCTB. X UMUUECKHE CBOMCTBA
(Ha mpuMepe MeTaHa M 3TaHa): peaklUH 3aMelleHus (raJoreHUpPOBAHUE), NETMIPUPOBAHUS KaK CIOCOOBI
MOJIyYEHHUs] BaXKHEUIINX COEIMHEHUN B OPraHMYECKOM CUHTe3e. ['opeHrne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHHKOB TeIljIa B IPOMBIIIIEHHOCTH U ObITY. Haxoxienue B mpupojie U NpUMEHEHUEe alnkaHoB. [lonamue
0 YUKTIOANIKAHAX.
Ankenbl. Cmpoenue monexynvt smunena. I'omonoruueckuid psjn ankeHoB. Homenknarypa. M3omepus
YIJIEPOTHOTO CKeJIeTa M TOJIOKEHMSI KpPaTHOW CBS3M B MOJIEKyJle. XMMHUYECKHE CBOMCTBA (Ha TpUMEpE
ITHJICHA): peakuuu IPUCOEAVHEHHUS (raoreHMpoBaHue, 2uopuposanue, ruapaTanus,
2UOPO2AIo2eHUPOBaHUe) KaK Criocod MoaydeHust PyHKIIMOHAIBHBIX TTPOU3BOIHBIX YTJIEBOIOPOIOB, TOPCHHUS.
[TonmnMepusanuss d3TUIEHAa KaKk OCHOBHOE HAIIpaBIEHHE €ro Hcnonb3oBaHus. [lommaTmien  kak
KPYMHOTOHHAKHBIA MPOIYKT XUMUYECKOTO MPOU3BOACTBA. [I[puMeHeHue STueHa.
Anxanvensl U kaydykd. IloHatue o0 ankaameHax Kak YIJIEBOJOPOJAX C JBYMsl JBOMHBIMHU CBSI3SIMU.
[Tonumepuzanuss guBuHWIAa (OyTagueHa-1,3) kak cmoco0 TONyYyeHUS CHHTETHYECKOro —Kaydyka.
HatypanbHblii 1 cHHTETHUECKUN Kayuyku. Bynkanuszanus kayuyka. Pesuna. [Ipumenenue kayuyka v pe3uHsl.
Anxunsl. Cmpoenue monexynvl ayemunena. 1'omonorndeckuil psan ankuHoB. Homenknatypa. M3omepus
YIJIEPOJHOIO CKEJETa M IOJIOKEHUS KPaTHOM CBSI3M B MOJIEKYJle. XHMMHYECKHE CBOMCTBa (Ha NpUMEpe
alleTUIIeHa): peakuu IIPUCOETUHEHMS (ranoreHupoBaHue, euopuposanue, TUApaTays,
2Uudpo2anoeenuposanue) Kak crnocod MOIy4YeHHUs MOJMMEPOB M JAPYTHX IOJIE3HBIX NMPOAYKTOB. ['openue
alleTUJieHa KaK MCTOYHHMK BBICOKOTEMIIEpATYpHOTro IJIAaMEHH JJIsi CBapKU W pe3ku MetauioB. llpumenenue
alleTUJICHA.
Apenbl. beH301 Kak mpeacTaBUTENb apOMAaTUYECKUX YIVIEBOAOPONOB. Cmpoenue Mmonekynvl Oensona.
XUMHUYECKUE CBOMCTBA: pEAKIMH 3aMelleHUs (TaJOreHUpOBaHME) KaK CHOCO0 MOMYYEHUS XUMHYECKUX
CPEICTB 3allUThl PACTEHUH, NpPUCOEAMHEHUs (TUIPUPOBAHHE) KaK JOKa3aTelIbCTBO HEMPEIeIbHOTO
xapakTepa Oen3zona. Peakuus ropenus. [Ipumenenne 6enzomna.



Cnuptsl. Knaccudukanus, HOMEHKIATypa, U30MEpUs CHUPTOB. METaHONI U 3TaHOJ Kak Ipe/CTaBUTENN
NpeJeNbHBIX OJHOATOMHBIX CIHMPTOB. XHMHUYECKHE CBOWCTBA (HAa MpUMEpe METaHojla U HTAHOJA):
B3aMMOJICIICTBIE C HAaTpHeM KaK CHOcO0 YCTaHOBJIEHUS HAIM4YUS TUIPOKCOTPYMIBI, peakuus C
raJJOTeHOBOJIOPOJIAaMH KaK CIoco0 TOJY4YEeHUs pAcTBOPUTENEH, NeruapaTanus Kak CIOCO0 IOydeHHs
sTHieHa. Peakuus ropeHus: cnupThl Kak TOMBO. [IpuMmeHnenue mMeraHona u 3taHosa. OU3NOIOTHYECKOe
JeiCTBYE METaHOJa M 3TaHOJIa Ha OPraHM3M 4YeJOBEKa. DTUJICHIJIMKOJIb U IJIMLEPUH KaK MPEACTaBUTEIH
npeieIbHbIX MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakiiys Ha MHOTOAaTOMHbBIE CIIUPTHI U €€ MPUMEHEHHE
JUIs PAcllO3HAaBaHUs TJMUIEPUHA B COCTaBE KOCMETHYECKHMX cpeAcTB. llpakTnueckoe mpuMEHEHHE
STWJICHTJIMKOJIS U NIULEPHHA.

@enon. CtpoeHune MoseKynbl (eHoda. Bzaumuoe 6énusnue amomos 6 Mofekyie @enona. Xumuueckue
ceolicmea: gzaumoodeticmaue ¢ Hampuem, cuopokcuoom nampus, opomom. Ilpumenenue denona.
Anmpaerunpl. Metananbs (opmanbpierus) W dTaHaIb (AUETANBJCTH) KaK MPEICTABUTEIH MPEISTbHBIX
anprernyioB. KauecTBeHHBIE peakIMM Ha KapOOHWJIBHYIO TpymHmy (peakuus «cepeOpsHOTo 3epKajiay,
B3aumoJeiicTeue ¢ ruapokcuaoM Meau (II) u ux npumenenue 1 oOHapyKEHUsI IPEACIbHBIX allbJIECTHI0B B
MPOMBIIIJICHHBIX ~ CTOYHBIX BojAax. TokcuuHOCTh anpierugoB. llpumenenue <¢dopmanbpaeruga
aleTajupAeruja.

KapOoHoBbIE KHCHTOTHL. YKCYCHas KUCJIOTa KakK MPEACTaBUTENb MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT. XMMHMUYECKHUE CBOMCTBA (HAa MPUMEpPE YKCYCHOM KHCJIOTHI): pEeaklMU C METallaMH, OCHOBHBIMU
OKCHJ/IaMU, OCHOBAHHSIMH U COJISIMH KaK MOATBEPK/ICHUE CXOJICTBA C HEOPTaHUYECKUMHU KUCIoTaMu. Peakius
ATepUPHUKAIINN KaK CIIOCO0 MOTy4YeHHUs CI0KHBIX 3¢upoB. [Ipumenenue ykcycHol kuciotsl. [IpencraBnenue
O BBICIIUX KapOOHOBBIX KHCIIOTAX.

Crnoxuble 3¢upbl ¥ xupbl. CiiokHBIE 3()UPBI KaK MPOAYKTHI B3aWMOJCHCTBHS KapOOHOBBIX KHCIOT CO
cnupramu. [IpuMeHneHnue cioxHbIX 3(UPOB B MUILEBON M MaphrOMEpHON MPOMBIILIEHHOCTH. JKHUpBI Kak
CIIO’KHBIC (PHPBI TIUIEPHHA U BBICIIAX KapOOHOBBIX KUCIIOT. PacTUTENbHBIEC U )KUBOTHBIE KHUPBI, X COCTAB.
Pacnio3naBanue pacTUTENBHBIX KUPOB Ha OCHOBAHWU UX HEIpeNelbHOro xapakrepa. [I[puMeHeHue KUpOB.
I'uaponn3 WM OMBIICHHE JKUPOB KaK CIIOCOO MPOMBIIUICHHOTO TMOJYYEHHUsS COJieH BBICIIUX KapOOHOBBIX
KHCIOT. MBIJI4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBOWCTBA MbLIA.

VYraesozsl. Knaccudukanus yrneBogos. Haxoxnenue yrieBonoB B mpupoe. [1i0ko3a Kak anbaerujocnupr.
Bpoxenue rimoxo3sl. Caxapo3sa. I uoponus caxaposei. Kpaxman u neiirono3a Kak 0uoJIoru4ecKkre mojJIuMephl.
XuMHYecKHe CBOMCTBa Kpaxmaja U LeJUT0JI03b! (THUIPOIN3, KaueCTBEHHAs! peakius ¢ HoJ0M Ha Kpaxmai U
ee IpUMEHeHue JUIsl OOHapyKeHHs KpaxMasla B IpoAyKTax nutanus). [Ipumenenue u 6uoaoruyeckas poib
yrieBo1oB. [IoHsATHEe 00 UCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanuss OpraHUYECKUX COCAMHEHUN. [eHemuueckas 6136 MeHcOy KIACCAMU OP2AHUYECKUX
coeourenuti. TUTIBI XUMUYECKUX PEAKINI B OPraHu4eCKOH XUMHH.

AmuHOkHCHIOTEl U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aM(OTepHble OpraHUYecKue
coenquHenus. llentunnas cBsa3b. buonormyeckoe 3HaueHue o-aMUHOKHCIOT. OOnacTh NPUMEHEHHUS
aMMHOKHUCIIOT. benku kak npuponansie 6uononuMepsl. CocTaB U CTpoeHHE OEIKOB. XUMHUECKUE CBOMCTBA
OeNKOB: TUIIpONIN3, NeHaTypanus. OOHapyKeHHe OEIKOB MPH MOMOIIN KaYeCTBEHHBIX (I[BETHBIX) PEAKIIUM.
ITpeBparenust 6eJIKOB MHIHU B opranu3Me. buonornueckue GyHKINN OEIKOB.

Teopernyeckue 0CHOBbI XMMUU

Crpoenue Bemecta. CoBpeMeHHast MOJIETh CTPOCHUS aTOMa. DJIEKTpOHHAs KoHpuUrypamus atoma. OcHogHoe
u 6030ydicoennvle cocmosnus amomos. Kinaccupukarms XUMUYECKHX 3JIEMEHTOB (s-, P-, d-3JeMEHTHI).
OCOOEHHOCTH CTPOCHUSI DSHEPreTHYECKUX YpoBHEH aromoB d-amemeHToB. Ilepuommyeckas cucrema
xuMuueckux 35eMeHToB [[.1. Menneneesa. @usnueckuit cmbici llepuoanyeckoro 3akona /.. Menaeneesa.
[IpyuyrHBI ¥ 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB AJIEMEHTOB M MX COCIMHEHHH IO TIEPHOJaM U TPYIIIaMm.
DNEeKTpOHHAss MPUPOJAa XUMHUYECKOM CBA3U. OJIEKTPOOTPULIATEIBHOCTb. BHIBI XHUMHYECKON CBS3HU
(koBazieHTHAs, HOHHAS, METAJUTMYECKas, BOJAOPOIHAS) U MEXaHU3MBI ee oOpa3zoBanus. Kpucmaniuueckue u
amoppuvle sewecmsa. Tunvl KpUCMAIIUYECKUX peulemoK  (AmoMHAs, MONEKVIAPHAS, UOHHAS,
Memaniuyeckas). 3asucumocms QuU3UYecKux C8OUCME Geuwjecmea om Mmund KpUCMALIUYECKOU peulemKu.
[TpuunHBI MHOTOOOpa3us BEIIECTB.

Xumuueckue peakuuu. 'oMoreHHble U reTeporeHHble peakiuu. CKOpoCTh peakluu, €€ 3aBUCHUMOCTh OT
pasIUUHBIX (PAKTOPOB: TPHUPOJLI PEATUPYIONINX BEIIECTB, KOHIICHTPAIIUM PEATUPYIONINX BEIIECTB,
TEeMIIepaTypbl, IUIOMAAN PEAKIMOHHOM MOBEPXHOCTH, HAJMYUs KaTaiu3aTopa. Poib KaTanu3aTopoB B
MPUPOJIE W TPOMBINUICHHOM MPOU3BOJACTBE. OOpaTuMOCTh peakiuil. XUMHUYECKOE pPAaBHOBECHE U €ro
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CMeIlleHUE TMOJ| NEeHCTBUEM pazNUYHbIX (DAKTOPOB (KOHIIEHTpAIUSl PEareHTOB HJIM MPOAYKTOB pPEaKIIUH,
JaBJICHHUE, TEeMIlepaTypa) AJIs CO3/IaHUs ONTUMAIBHBIX YCIOBUH MPOTEKAHHUS XUMHUYECKUX MPOIECCOB.
Hucnepchvle cucmemol. [lonamue o konnouoax (3onu, 2enu). Ucmunnvle pacmeopul. Peakuuu B pacTBOpax
AJIEKTPOJIMTOB. pH pacTBOpa Kak MOKa3aTelb KUCIOTHOCTH cpenbl. ['maponus coneil. 3HaueHune ruipomnsa B
Ouonoruueckux OOMEHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE pEAKIHMH B IMPUPOJE,
MIPOM3BOJICTBEHHBIX MPOIECCAX M KUZHEACITCILHOCTH OpPraHu3MOB. OKHCIUTEIBHO-BOCCTAHOBUTEIILHEBIE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IVIABHBIX M MOOOUYHBIX MOATPYIH (MEIb, ’KeJie30) U HEMETAIIIOB:
BOJIOPOJ1a, KHCIOPOAA, TAIOT€HOB, Cephl, a30Ta, ¢ocdopa, yriaepona, kpemaus. Koppo3us MeTaioB: BUIbI
KOPpPO3UH, CIOCOOBI 3aIUThl METAINIOB OT KOPPO3HUH. DIeKmpoau3 pacmeopos u pacniasos. llpumenenue
INEeKMPOAU3A 8 NPOMBLULIEHHOCTIU.

XumMus 4 )KU3Hb

Hayunbie metoasl mo3nanusi B xumuu. Mcrounuku xumuueckoil undopmanuu. Ilouck mHpopmanuu mo
Ha3BaHUSAM, HIEHTU(UKAaTOpaM, CTPYKTypHBIM (opMynam. MojaenupoBaHne XMMHUYECKHX MPOIECCOB H
SIBICHUH, XUMUYECKUU AHAIU3 U CUHME3 KaK METOJIbl HAYYHOTO TO3HAHUS.

Xumus u 3n0poBhe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaNbHbIE BOABL. [IpoGiemsl,
CBSI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX MpenapaTtoB. BpenHbie MpUBBIYKY U (aKTOPhI, pa3pyliarolime
310pOBbE (KypeHHe, yIoTpebIeHne anKorois, HapkoMaHus). PanmonansHoe nutanue. [luwesvie 000asKu.
OcHo8bl nuwesol Xumuu.

XuMuUs B TIOBCEITHEBHOW >XKM3HU. Motomme W yucTsamue cpenctsa. Cpedcmea 60pvbObl ¢ ObImMoSbIMU
HacekoMbIMU: peneilienmyl, uncekmuyuowvl. CpelicTBa JIMYHOM TUTUEHBI U KocMeTHKu. [IpaBuia 6e3omacHoit
paboThI ¢ €IKMMHU, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMHU OBITOBOM XMMUHU.

XUMHS U CENIbCKOE X03sCTBO. MUHEpallbHbBIE U OpraHrdeckue ynoopenusi. CpencTBa 3aliuThl paCTEHUH.
Xumus u 3Hepretuka. IlpupoaHeie HCTOYHUKYN yriieBoaopoaoB. [IpupoHblil u nonyTHbIN HEPTAHON ra3bl,
UX cocTaB 1 ucnoiszoBanue. CoctaB HeTu u ee nepepadoTka. Hedrenpoaykrel. OkTaHOBOE YHCIIO OCH3MHA.
Oxpana okpyxamoomeil cpeasl mnpu HedTenepepaboTKe W TPAHCHOPTHPOBKE  HEPTEIPOAYKTOB.
AJbTepHAaTUBHBIE UCTOYHUKHU YHEPTUU.

Xumust B crtpoutensctBe. llement. beron. I[lom0op onTUMallbHBIX CTPOUTENBHBIX MAaTEPHAIOB B
MIPAKTUYECKOU JeATEIbHOCTH YETI0BEKA.

XuMmuss U dKojorus. XHUMHUECKOE 3arpsA3HEHHE OKpYyXkarolled cpenbl M ero mnocneactsus. OxpaHa
ruzpocdepsl, H04YBbI, aTMochepsl, (pIopsl U PpayHbI OT XUMHUYECKOTO 3arps3HEHUS.

Yri1y0/1eHHBIH YPOBEHb

OCHOBBI OPraHM4YecKOl XMMHUU

[TosiBneHue U pa3BUTHE OPraHUYECKON XMMUH Kak Hayku. [Ipeamer oprannyeckoit xumMuu. Mecto v 3HaueHue
OpPraHM4YeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HAayK. B3anMOCBSI3b HEOPraHMYECKHX M OPraHUYECKUX
BEILIECTB.

XUMHYECKOE CTPOCHHE KaK TOPSAIOK COSTMHEHHS] aTOMOB B MOJIEKYJIE COTJIaCHO UX BAIEHTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOPUHU XMUMHUYECKOTO CTPOEHHUs OpraHMYecKux coeaumHeHuid A.M. bytnepoa. YrieponHsliit
CKEJIET OpPraHUYeCKOW MoJeKynbl. KpaTHOCTh XMMHUYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTB OT
XUMHYECKOTO CTpoeHUs MoJeKyl. 3omepust u uzomepsl. [lorstre o pyHKIMOHANEHOM rpytme. [[puHIUTBL
KJIacCU(PUKAIMKA OPTaHUYECKUX COSTUHEHUN. MexIyHapoHas HOMEHKIATypa M MPUHIUIBI 00pa30BaHUS
Ha3BAHUU OPraHUYECKUX COCIUHEHUM.

Kiaccudukanms 1 0coOEHHOCTH OpraHUYeCKHUX peakiuii. Peakninonneie neHTpsl. [lepBoHavanbHbIE MOHATHS
O THUIIAX MU MEXaHU3Max OpPraHUYECKUX peakuuil. ['OMOJUTHYECKUH U TETEPOJIUTUYECKUN pa3pbiB
KOBQJICHTHOW XWMHUUYECKOW CBsi3M. CBOOOJAHOpAIMKAIBHBI W MOHHBIH MeXaHW3MbI peakiuu. [loHsatue o
HyKJIeo(hue u MeKTpodue.

AnKaHEI. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYINIBI MeTaHa. SP-THOpHIM3aIus opouTaei
aToMOB yriepoja. ['omonornueckuii psg u obmas gopmyna ankaHoB. CucTeMaThdyeckass HOMEHKIATypa
AJKAHOB U paauKaioB. Mzomepus yriepoaHoro ckenera. @U3NYECKUe CBOMCTBA alKaHOB. 3aKOHOMEPHOCTH
U3MEHEHUS (PU3UYECKHX CBOMCTB. XUMHUYECKHE CBOMCTBA AJIKAHOB: TajJOreHUPOBAHUE, JCTHAPHUPOBAHUE,
TEPMHUYECKOE Pa3NIOKEHUE, KPEKHHI KaK CIOCOOBI MONTYYeHHs] BOXHEHIIUX COSAMHEHUN B OPraHUYECKOM
cunTeze. ['opeHHe ankaHOB KaK OJIMH W3 OCHOBHBIX HCTOYHHMKOB TEIJIa B TPOMBINUICHHOCTH U OBITY.
WN3omepusamusi  kak  crnocod — TOMY4YeHHUsST  BBICOKOCOPTHOTO  OeH3uWHA.  MeXaHu3M  peakiuu



cBOOOTHOpaIuKanpHOTO 3aMemnieHus. [lomydenne ankanoB. Peakmus Bropra. Haxoxxmenue B mpupoae u
IIPUMEHEHUE AJIKAHOB.

[uxnoankanpl. CTpoeHHE MOJEKYNT LHKIOankaHoB. OOmias ¢opMyna mukiaoankaHoB. HomeHkmarypa
LUKJIOAJIKaHOB. M30Mepus IUKI0AIKaHOB: YIJIEPOAHOIO CKEJIETa, MEKKIIACCOBasi, IPOCTPAHCTBEHHAs (yuc-
mpanc-uzomepusi). Crnenuduka CBONCTB HUKIOAIKAHOB ¢ MaJIBIM pa3MepoM IMKJIa. Peakiuu nprcoeiMHEeHNs
U PaJUKaJIbHOTO 3aMEILEHUS.

AJKeHBI. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJIBl dTUIIEHA. SP>-ruOpuamsanus opouTaneii
aTOMOB yTIJIepoJia. G- U T-CBsi3u. ['oMonoruueckuii psa u odmas popmyna aakeHoB. HomeHkIaTypa ankeHoB.
N3oMepust alKkeHOB: YIJIEpOJHOIO CKEJIETa, MOJIOKEHUS KpaTHOM CBsI3U, MPOCTPAHCTBEHHAs (yuc-mpanc-
u3oMepusi), MexkiaccoBasi. @U3NYECKUE CBOWCTBA AJIKEHOB. Peakuuu 31eKTpoQUIBLHOTO MPUCOSAMHEHUS
KaK croco0 moiryueHus: (pyHKIMOHAIBHBIX HMPOM3BOJHBIX YIIeBOJAOpoAoB. IIpaBuino MapKkoBHHKOBA, €ro
ANEKTpOHHOE 000CHOBaHUE. Peakiuu okucieHus u nonuMmepusauuu. [lonuaTuiieH Kak KpynmHOTOHHAKHBIH
MPOAYKT XUMHUYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHBIE U J1a00paTOpHBIE CIIOCOOBI MOJTYYECHHUSI AIKEHOB.
Ilpasuno 3aiiyesa. lIpuMmeHeHnE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHOB MO B3aUMHOMY PACHOJIOKEHHIO KPAaTHBIX CBSI3€H B MOJICKYJIC.
Oco0eHHOCTH ANEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS CONPSKEHHBIX ankaaneHoB. Obmas ¢popmyiia
ankaaneHoB. HoMeHknaTypa u u3oMmepust ankaaueHoB. PU3HMYECKHE CBOMCTBA AIKAIUEHOB. XHUMHUYECKHE
CBOMCTBA allKaJIMEHOB: pEaKIUU MPUCOSAUHEHUs (TUAPUPOBAHME, TAJIOTCHUPOBAHME), TOPEHHUS H
nonuMepuzanuu. Bxiag C.B. JlebeneBa B monydeHHe CUHTETUYECKOrO Kaydyka. BylkaHuszamus kaydyka.
Pe3una. MHoroo0Opa3zue BHAOB CHHTETHYECKMX KayuyyKOB, UX CBOWCTBa U mpuMeHeHue. l[lomydenue
aJIKa/INEHOB.

ATNKUHBI. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUiIeHa. SP-TuOpuan3anus opouTanei
aTOMOB yrieponaa. ['omomormueckuid psim u obmas ¢opmyna ankuHoB. Homenknartypa. M3omepwus:
YIJIEPOJHOTO CKelieTa, IOJIOKEHHsSI KpaTHOW CBsI3W, MexKiaccoBas. (Du3myeckue CBOMCTBA aJKHHOB.
XUMHUYECKHE CBOWCTBA AJKHHOB: PEAKIIMH MPHCOSIUHEHUS KaK CIIOCO0 MOIyYeHUS! MOJMMEPOB M JAPYTHX
MOJIE3HBIX MPOAYKTOB. Peakyuu 3amewjenusi. 'opeHre aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYpPHOTO
IUTAMEHHU JJIs CBapKH U pe3Kku MeTasuioB. [lonydyeHue aneTuieHa nupojau30M MeTaHa U KapOUIHBIM METOIOM.
[Ipumenenue aneTuiIeHa.

Apennl. Ucmopus omxpeimus  6enzona. COBpEeMEHHbIE TpEACTAaBIEHUS 00 D3JIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpPOEHUM OeH3o:a. M3oMepus 1 HOMEHKJIaTypa roMosioroB 6ensona. Oomas ¢popmyia
apeHoB. ®u3nyeckue CBONCTBa OeH3051a. XMMHUYECKHE CBOICTBa O€H30J1a: peakUuu 3JIEKTPOPUIBLHOIO
3aMelleHus] (HUTPOBaHUE, TaJOr€HUPOBAHHE) KaK CHocoO0 MOJyd4eHUS XMMHUYECKHX CPEICTB 3allHUThI
pacTeHuii; MpHUCOeAUHEHUs (TUIPUPOBAHHE, TaJIOTEHUPOBAHHE) KaK J0Ka3aTelbCTBO HEINPEAEIbHOrO
xapakTepa 6eH3ona. Peakius ropenus. [lonydyenue 6enzona. Ocobennocmu XumMuieckux cotcme mouyoid.
B3aumHoe BiMsiHME aTOMOB B MoJieKyne Toiyona. Opuenmayuonnvie 2¢gexkmuvl 3amecmumerne.
[TpumMeHeHne ToMOJI0roB OeH30a.

Crnuptsl. Knaccudukanus, HoMeHKIIaTypa ciupToB. ['omMonorudeckuil psa u obmas ¢popMyiia npeaesibHbIX
OJTHOATOMHBIX cnuproB. M3omepusa. @Pusnueckue CBONCTBA NPEAENBbHBIX OJHOATOMHBIX CIIUPTOB.
BonoponHas cBs3b MEXAYy MOJIEKYJIaMU U €€ BIMSHHME Ha (PU3NYECKUE CBOWCTBA CHUPTOB. XUMHUYECKHE
CBOWCTBAa: B3aUMOJIEMCTBHE C HAaTPUEM KaK CIOCOO YCTAaHOBJIEHUS HalU4us THJIPOKCOTPYMIbI, C
rajloreHOBOJIOPOIaMHU KaK CIIOCO0 MOIy4YeHHs pacTBOpPUTEIIEH, BHYTPHU- U MEKMOJIEKYJIsIpHas AeTUApaTaIus.
Peaxiust ropeHus: ciupThl Kak TOIUIMBO. [lomydeHnue staHoia: peakiust OpoKEeHUs TIIOKO3bl, THApaTaIHs
stiiieHa. [Ipumenenune Meranosna u staHosa. PuU3noNIoruueckoe IeHCTBUE METAHOJIA U 3TaHOJIa Ha OpraHu3M
YeJI0OBEKa. OJTUJICHIJIMKOJIb W TJIMIEPUH Kak MPEACTaBUTENN NPEAEIbHBIX MHOIOATOMHBIX CIIHPTOB.
KauecTBeHHast peakuusi HA MHOTOaTOMHBIE CIIUPTHI M €€ NMPUMEHEHHE JUIsl paclo3HaBaHUS TJUIEpUHA B
COCTaBE KOCMETHUECKUX CpeACTB. [IpakTnueckoe MpUMEHEHHE STHIICHIVIMKOIIS U MNINLEPUHA.

®enon. CtpoeHue Mojekynbl ¢eHona. BzanMHoe BiusHHME aToMOB B Mojekyne (eHona. dusznueckue
cBoiicTBa (heHOa. XMMHUYECKHE CBOMNCTBA (peakiuy ¢ HaTpueM, THIPOKCUIOM HaTpus, bpomom). [lomyuenue
¢denona. [Ipumenenue genona.

Anbneruasl U KeToHbl. Knaccupukanus anplerufioB U KeToHoB. CTpoeHHe MpeleNbHBIX albIeTUI0B.
DONEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE KAapOOHWJIBHOW TpymIbl. ['oMosiormdeckuit psij, oOmras
dopmyna, HOMEHKJIATypa M HM30MEpUs MpPEdeNbHBIX aibAerunoB. Pusznyeckue CBOWCTBA MNpeAeTbHBIX
aNbJIern1I0B. XMMHYECKHE CBOMCTBA MPEEIbHBIX allbJIETU/I0B: THAPUPOBAHUE; KAUECTBEHHbIE PEAaKIIMU Ha
KapOOHWIBHYIO TPYIITY (PeakIHs «cepeOpsHOTO 3epKaiiay, B3auMoencTBre ¢ ruapokcuaom meau (1)) u ux
MPUMEHEHHE sl OOHApY>KEHUS MPEAETbHBIX albJIETHI0B B MPOMBIIIIEHHBIX CTOYHBIX Bojax. [lomydyenue
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IPEJENbHBIX AJIbJETUA0B: OKUCIIEHNUE CIIMPTOB, TUAparTanus aneruiaeHa (peakuus Kyueposa). TokcHUHOCTB
anpaeruioB. IlpuMeHeHune Qopmanbaeruia M auneTaabAeruaa. ANETOH KaK IPEACTaBUTENb KETOHOB.
Ctpoenue mMosekyJsl aietoHa. OCOOEHHOCTH peaklMK OKHUCIICHUS anleToHa. [[pumeHenue aneroxa.
KapbonoBeie kucnorsl. Kimaccudpukanuss 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHue MperenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIBHOM I'PYTIIIbI.
I'omonoruueckuit psg u obmast GopMyiia IpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nuecKue
CBOWCTBA IPEJEJIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOMICTBAa HpeAeibHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEeakUud C MeTajllaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSMH H
COJSIMM) KaK IOJTBEP)KJIEHHE CXOJCTBA C HEOPraHMYECKUMH KUCIOTaMu. Peakuus sTepudukanuu u ee
oOpatuMocTh. BimsHue 3amectureneld B YIVIEBOJOPOJHOM paJMKale Ha CHIIy KapOOHOBBIX KHCIOT.
OcCOoOeHHOCTH XMMMYECKMX CBOMCTB MypaBbUHOM KHUCIOTHI. IlomydeHue mnpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKHCJICHHE QJIKAHOB, aJKEHOB, IMEPBUYHBIX CIUPTOB, ajbJErHaoB. Baxueiimue
IIPEJCTaBUTENIN KapOOHOBBIX KHCJIOT: MypaBbUHas, YKCycHas M OeH3oliHas. Beiciime mnpenenbHble U
HeTpeelibHble KapOOHOBBIE KUCIOTBL. Onmuueckas uzomepus. Acummempuueckuil amom yanepood.
ITpumeneHne kapOOHOBBIX KHCIIOT.

Crnoxuable 3¢upsl 1 xupbl. CTpoeHHE M HOMEHKJIATypa CIOXKHBIX 3(UpoB. MexkkiIaccoBas M30MEpHS C
KapOOHOBBIMU KHcIOTaMU. CIiocoObl MOTydeHus CloKHbIX 3(hupoB. OOpaTUMOCTh peakluuu dTepuduKanuu.
[TpumeHeHne cI0KHBIX 3()UPOB B MUIIECBOIN U Tap(HIOMEPHOI MPOMBIIIICHHOCTH. JKUPBI KaK CI0KHBIC d(DUPHI
IJIMIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTuTesbHBIE M )KUBOTHBIE XXMPBI, UX cocTaB. DuU3MUecKue
CBOMCTBA JKUPOB. XMMHMUYECKUE CBOWCTBA >KMPOB: TMIPUPOBAHHUE, OKUCICHHUE. ['MIpOJIN3 MM OMBLICHUE
KHMPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJyYeHHs COJIei BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHeHune Kupos.
MBLT4 KaK COJTM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIHE CBOWCTBA MBLIA.

VYraeBoasl. Knaccudukanust yriaeBojgoB. dusnueckue CBOMCTBa M HaXOXKACHUE YIJIEBOJIOB B INPHUPOJE.
I'i1rok03a Kak anpaern1ocnupT. XuMUYECKHE CBOMCTBA IIFOKO3BL: ayuauposanue, alKkuiuposarue, CiupToBoe
U MOJIOYHOKHCIIO€ OpoXKeHHe. DKCIepUMEHTAIbHbIE J0Ka3aTe/IbCTBA HAMYUS AlbJIETUHON M CIIUPTOBBIX
rpynn B ritokose. IlonmydeHue rimoko3sl. @pykmosza Kak uzomep 2nokoswl. Pubosa u oe3oxkcupubosa.
Baxueiimue aucaxapuipl (caxaposa, 1aKkmo3a, Maibmosa), UX CTpoeHue U puzndeckue cBoicTaa. ['uapomnus
caxaposbl, J1aKmo3vl, Maabmo3vl. Kpaxman U 1e/uiroo3a Kak OUOJIOTMYECKHE MOJIMMEpbl. XUMHUYECKUE
CBOHCTBa Kpaxmaja (THApPOSN3, KadeCTBEHHas peakius C HoJAoM Ha Kpaxmal U €€ HpUMEHEHHEe [Uis
oOHapyXeHHsl Kpaxmaja B HpOAYKTaX MHUTaHus). XHUMHYECKHE CBOWCTBA LIEJUIIOJIO3bI: THAPOJIU3,
oOpa3zoBaHHe CIOKHBIX 3pupoB. [Ipumenenue u 6uonoruyeckast posib yrieBoJoB. OKHCICHHE YITIEBOJOB —
HCTOYHUK DHEPTUU KUBBIX OpraHu3MoB. lIoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpPHUMEpE aleTaTHOIro
BOJIOKHA.

Nnentudukanus opraHMYECKUX CcoOeJMHEHUl. ['eHeTHMyeckas CBS3b MEXKIy KlaccCaMH OpPraHMYECKUX
COCJIMHECHUH.

Awmunsl. [lepBuuHble, BTOpUYHBIE, TPETUUHBIE aMUHbI. Kitaccudukaius aMrHOB 110 THILY YIJIEBOAOPOIHOTO
pajMKala ¥ 4YMCIly aMMHOTPYMI B MOJIEKYJE. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE NPEIEIIBbHBIX
amMuHOB. Pu3znueckrue CBOIICTBA aMMHOB. AMHHBI KaK OpPraHMYeCKHE OCHOBAHHS: DPEAKIMH C BOJOW,
KHcIoTaMu. Peakuys ropeHus. AHWINH Kak NPEACTaBUTENb apOMaTHYECKUX aMUHOB. CTpOEHHME aHUIIMHA.
[IpuunHbl ocnalieHus: OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUUM C aMHMHAMU MPENEIbHOrO psja.
XUMHUYECKUe CBOIMCTBAa aHMIIMHA: B3aUMOJICHCTBHE C KUCIOTaMH, OpoMHON BOJOH, okucienue. Iloxydenue
aMHHOB aJIKMUJIMPOBAaHUEM aMMHaKa M BOCCTAHOBJIICHHEM HUTPOIIPOM3BOJHBIX YTJIEBOJOPONIOB. Peakius
3unuHa. [IpuMeHeHne amMHHOB B (apMaleBTUUYECKOH NPOMBINUIEHHOCTH. AHUMUH KAk cblpbe O
npouseoocmea aHunuHogvix kpacumerne. Cunmesvl Ha OCHO8E AHUIUHA.

AmuHokHcnoTel U Oenku. CoctaB M HOMeHkiIaTypa. CTpoeHHe aMUHOKHCIOT. ['oMoiormueckuit psj
MpeebHbIX aMHUHOKHUCIOT. M30mepusa npedenvHulx amunokuciom. DOU3NUECKHe CBOWCTBA MpPeesbHbBIX
aMHMHOKHUCIIOT. AMMHOKHCIIOTHI Kak aM(OTepHbIe Oprannueckue coequHenus. Cunres nentuaoB. [lentuanas
cBs3b. buonormueckoe 3HaYeHUE @-aMUHOKUCIOT. OOIacTH NpUMEHEHUS aMUHOKHCIOT. benku kak
npupoaHbie 6nonoauMepsl. CoctaB U cTpoeHue 6enkoB. OcHOGHble AMUHOKUCIOMbL, 00pasyiowue OeiKu.
XUMUYecKHe CBOMCTBa OEJNKOB: T'MAPOJNU3, JE€HATypalus, KaueCTBEHHbIE (LIBETHbIE) peaklMH Ha OeNKH.
[TpeBpamenust 6enkoB muiM B opranusme. buonornueckue QyHKiun 6enkoB. [Jocmudcenus 6 uzyueHuu
cmpoenus u cunmesa 6enKos.

Azomcoodeporcawyue cemepoyukiuveckue coeounenus. Iluppon u nupulOun: >71eKMpoHHOE CmpoeHue,
apomamu4eckuil Xxapaxkmep, paziuyue 6 nPoseLeHUU OCHOBHbIX ceoticms. HyKieunogvle Kuciomel: cocmas u
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cmpoenue. Cmpoernue Hykieomuoos. Cocmas nykneunoswix kuciom ([[HK, PHK). Ponb HyK1euHo8bIX KUCI0m
8 JHCU3HEOesIMENbHOCMU OP2AHUZMOS.

Bricokomonekymnsipable coeuHeHusl. OCHOBHBIE MOHSTHSI BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYpPHOE 3BEHO, CTeNneHb nonumepusanun. Kinaccudukanus nomumepoB. OCHOBHBIE CLIOCOOBI
MOJIy4YEHHUS] BHICOKOMOJICKYJISIPHBIX COSMHEHH: peakluy MOJIMMEpPU3alluu U NMoJuKoHaeHcauu. CTpoeHue
U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUSI MOJEKYJ. TepMoIuiacTUYHbIE U
TEPMOPEAKTUBHBIE TMONUMEPBL. [Ipogoodsawue opeanuveckue nonumepsi. Komnosummusie mamepuanvl.
Ilepcnexmuebl UCNONBL306AHUA KOMNOZUMHBIX Mamepuanos. Kiaccudukanus BojdokoH. CHHTETHYECKHE
BosiokHa. [TonuadupHbie U monuaMuHbIEe BOJIOKHA, UX CTPOCHUE, CBOMCTBA. [IpakTHyeckoe HCIoIb30BaHKE
BOJIOKOH. Cunmemuyeckue nieHKu: usonayus 01 npo8ooos, Memopanvl OJisl ONPecHeHUs 800bl, 3auUMHbLe
nieHKu O asmomooOunell, nIACMbIpU, Xupypeuueckue noesasku. Hoevie mexnonoeuu Odanvueliuie2o
COBEPULEHCMBOBANUS NOIUMEPHBIX MAMEPUATIO8.

TeopeTruveckne 0CHOBbI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOjeNb CTpoeHus aToMma. [lyanusm snektpoHa. Keanmogwvie uucia.
Pacnipenenenue 371€KTPOHOB MO SHEPTETUUECKUM YPOBHSIM B COOTBETCTBUM C MPUHIUIIOM HAaMMEHBIIECH
SHEPruy, nmpaBmwioM XyHaa u npuHiunoM [laynu. OcoGeHHOCTH CTPOCHUS YIHEPTETUUECKUX YPOBHEH aTOMOB
d-amemeHTOB. DiekTpoHHas KoHurypaims atoma. Kiaccupukaius XMMHYECKHX 3JIEMEHTOB (s-, p-, d-
aneMmeHThl). OCHOBHOE M BO30Y>KICHHBIE COCTOSHUS aToMOB. BaneHTHble anekTponbl. [lepuommueckas
cuctrema xumuyeckux anemeHToB J[.M. Menneneea. ®usnueckuid cmbici Ileprnonndeckoro 3akoHa
J.. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWMCTB A3JIEMEHTOB W WX COCIMHEHHUH IO
nepuosaM U rpymmnaMm. MupoBo33peHYeckoe W Hay4yHoe 3HaudeHue llepwomuueckoro 3akoHa
J.1. Menneneesa. [Ipocroswt [I. 1. Menoeneesa. Omxpuimue HOBbIX XUMUUECKUX INeMEHMO8.

DONeKTpoHHAash NpPHUpPOJa XUMHUYECKOM CBS3M. ODIJIEKTPOOTpULIATENbHOCTh. KoBaneHTHass CBs3b, €€
Pa3HOBUAHOCTH M MEXaHM3Mbl 00pazoBaHus (OOMEHHBIH M JIOHOPHO-aKIENTOpHbIN). MoHHas CBs3b.
Mertannunueckast cBsi3b. BonopoaHast cBsizb. Meoxcmonexkynsipuvie 83aumo0eicmausl.

Kpucrannuueckre u amopgHbie BemiecTBa. THUIBI KPUCTAJUIMUECKUX PELIETOK (aTOMHas, MOJEKYJspHas,
WOHHAsI, METAJUTMYECKas ). 3aBUCUMOCTH (DU3MUECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTALNTUICCKON PEIICTKH.
[Tpuunnbl MHOTOOOpa3us BemiecTB. COBpeMEHHBbIE MPEACTABICHUS O CTPOCHUHM TBEPIBIX, XKHUAKHUX U
ra3o00pa3HbIX BeLeCTB. /Kuokue kpucmaniol.

Xumuueckue peakuuu. ['oMOreHHble U reTeporeHHble peakiuu. CKOpoCTh peakluu, €€ 3aBUCHUMOCTh OT
pa3NUYHBIX (PAKTOPOB: TPHUPOJLI PEATUPYIONINX BEIIECTB, KOHIICHTPALIUM PEATUPYIONINX BEIIECTB,
temreparypsl (mpaBmwio Bant-T'odda), miomanu peakiMoOHHONW MOBEPXHOCTH, HAMYHMS KaTalu3aropa.
DHeprusi akTuBauu. Axmusuposanuwiii komniexc. Karammzatopsl W Karanus. Ponb kaTanu3aTopoB B
MIPUPOJIE U IPOMBIIIEHHOM IPOU3BOCTBE.

Iouamue 06 sumanvnuu u 3umponuu. Snepeus 'uboca. 3akon 'ecca u ciaeACTBUS W3 HEro. TerioBbie
3¢ deKThl XUMUYECKHX peakiuid. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuid. XHUMHUYECKOEe
paBHOBecue. CMelIeHne XUMHAYECKOTO0 PaBHOBECHS MO ACHCTBHEM Pa3IMYHBIX (PAKTOPOB: KOHIEHTPAIIUU
peareHToB WM TMPOAYKTOB pEaKUUHW, JaBJeHUs, Temneparypbl. Ponab cMelleHuss paBHOBecHUs B
TEXHOJIOTHYECKHUX MPOIeccax.

Hucnepcubie cuctembl. Koanououvie cucmemsl. VICTUHHBIE pacTBOpHl. PactBopeHme kak (u3uko-
xumMudeckuii mporecc. CrocoObl BRIpaKEHUSI KOHIICHTPAIIUM PACTBOPOB: MAaccoBas JIOJS PACTBOPEHHOTO
BELIECTBA, MOIAPHAA U MOJIANLHAA KOHYenmpayuu. Tump pacmeopa u mumpogaHue.

Peakiuu B pactBopax 3nekTponuToB. KauecTBeHHbIE peakliMi Ha MOHBI B pacTBope. KHCIOTHO-OCHOBHBIE
B3aMMOJICHCTBUS B pacTBopax. AMPOTEepHOCTh. HoHHOe npouszsedeHue 800vl. Booopoonwiii nokazamens (pH)
pacmeopa. I'naponus cojieil. 3HaueHne THAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX Tporieccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIIIEHHOCTH.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBPHBIC ~ PEaKIMd B TPHUPOJE, MPOM3BOJCTBEHHBIX  MpoIeccax U
KHU3HENIEATSTbHOCTH OPraHu3MoB. OKuCIUmenbHO-60CCMAHOBUMENbHBIL NOMEHYUan cpeowvl. Juazpamma
Ilyp6s. TloBeneHue BemiecTB B cpefax ¢ pasHbIM 3HaueHHeM pH. MeTonbl 3JeKTPOHHOTO U 31eKMPOHHO-
uonHozo OGananca. ['aTbBaHUYECKHI JI€MEHT. XUMUYECKHE UCTOUHUKH TOKA. CmaHOapmHbili 6000POOHbLL
anekmpod. Cmanoapmusiil 21eKMpoOHblll NOmeHyuan cucmemvl. Pao cmanoapmmueix 31eKkmpooHbiX
nomenyuanos. Hanpaenenue oxuciumenvbHo-60ccmano8umenbHblX peakyuti. DIEKTPOIU3 PACTBOPOB H
pacriaBoB  cojiedd.  IIpakTuueckoe  NpUMEHEHUE  DJIEKTPOdM3a  JJId  TOJY4YEHUs  IICJIOYHBIX,

11



IIEJIOYHO3EMENbHBIX METaIOB M amoMUHHUA. Koppo3usi MeTayuioB: BHUIbl KOPPO3WHU, CIIOCOOBI 3alllUTHI
METaJUIOB OT KOPPO3UH.

OCHOBBI HEOPTAHUYECKOI XUMUH

O6mas xapakrepuctuka 31eMeHTOB |A—IIA-rpynmn. Oxcuasl v mepoKCUabl HATpHs U Kanus. Pacrio3naBanue
KaTUOHOB HaTpusi U Kanus. Conu HATpus, Kaiwsl, Kalbl[Us W MarHus, UX 3HAUYCHUE B MPHUPOJIC U KU3HU
yenoBeka. JKecmkocmv 600vl u cnocobvl ee ycmpanenus. KomniexcHvle coeOuHeHusi antOMUHUSL
Anomocunuxamat.

Meramiel IB-VIIB-rpynn (Menp, 1muHK, Xpom, Mapraneir). OcoOeHHOCTH cTpoeHusi aTomoB. OOmme
¢dusnueckre u XuMuueckue cBoicTra. [lomydenne u npumenenne. OKCHIIBI U THAPOKCUIBI STUX METAJUIOB,
3aBHCHUMOCTh MX CBOMCTB OT CTENEHHU OKHCIIEHUs dieMeHTa. Baxkneiimue conu. OKuciIuTeIbHbIe CBONCTBA
coJiell XpoMa M MapraHiia B BBICUICH CTETIEHU OKUCIICHUs. Komniekcuvie coeOuHeHus Xxpoma.

Obmas xapakrepuctuka 31eMeHToB |V A-rpynnel. CBolicTBa, moigyyeHue U npuMeHenue yris. CuHTes3-ra3
KaK OCHOBa COBPEMEHHOW MPOMBIIUICHHOCTH. AKTUBUPOBAHHBIM yTOJIb KaK afcopOeHT. Hanocmpykmypol.
Mupogvle Ooocmudicenusi 6 obdnacmu co30aHusi HAHOMAMeEPUAnNos. DIeKMpPOHHOEe CMPOeHUe MOJIeK) bl
yeaproeo easza. Ilonyyenue u npumenenue yeaproezo 2aza. buonormueckoe neicTsue yrapHoro rasa. Kapouast
KaJbIusl, alIOMUHUSA U kene3a. KapOoHatel u rusipokapOoHaTel. Kpy2osopom y2nepooa 6 HCUGoU U HeHCUBoll
npupode. KauecTBeHHas peakiys Ha KapOoHaT-noH. Pu3ndeckre 1 XUMHUECKUe CBOWCTBA KpeMHus1. CHITaHbI
u cummnuael. Oxeun kpemuus (IV). KpemnaueBsie KHCIOTh U uX coyd. CUITUKAaTHBIE MUHEPAJIbl — OCHOBA
36MHOM KOpBI.

OObmas xapaktepuctuka 3meMeHTOB VA-rpynnel. Hutpunel. KadecTBeHHas peakiiusi Ha MOH aMMOHHS.
A3OTHas KHCIIOTa KaK OKHCIUTENb. HUTparhl, X (QU3NYECKUE M XUMHYCCKHE CBONCTBA, NMPUMEHECHHE.
CaoiicTBa, monyuenue u npumenenue Qochopa. dochun. Dochopusie u nonudochopHble KUCTOTHI.
buonorudeckas pons Gpocdaros.

O6mas xapaktepuctuka 3neMeHToB VIA-rpymmel. OcoOble CBOMCTBA KOHIIEHTPUPOBAHHON CEPHON KUCTOTHI.
KagecTBeHHbIe peakiiuy Ha CynbPu-, CyabGuT-, i CyabhaT-nOHbI.

O6bmas xapakrepuctuka 31eMeHToB VIIA-rpynmel. Oco6eHHocTr xumuu (ropa. ['anoreHoBogopoasl U UX
nojiyyeHue. [ anmoreHoBOAOPOAHbIE KHCIOTHI M MX CcOJH. KadecTBEHHBIE peakiMi Ha TaJOTCHU]-MOHBL
Kucnoponcoaepxaiue coequHenust xiaopa. [I[paMeHeHrne ranoreHoB U UX BaKHEHIIINX COSTUHEHU.
bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCTUHEHHH, BBICIIUX OKCHIOB U
THJIPOKCHJIOB.

Wnentudukanus HeOpraHn4eckux BEUIeCTB U HOHOB.

XumMus 4 :KU3Hb

Hayunbie metoasl mo3HaHust B xumuu. Mcrounuku xumuueckoil uHpopmanuu. Ilouck mHpopmanuu mno
HA3BaHMSIM, UACHTU(UKATOpaM, CTPYKTYPHBIM (QopmyiamM. XUMHUYECKHA aHAIW3, CHHTE3, MOJECIUPOBAHHE
XUMUYECKUX TMPOIECCOB U SABJICHUM KaK METOJbl HAYYHOTO TO3HaHUs. Mamemamuueckoe MoO0eiuposanue
NPOCMPAHCMBEHHO20 CMPOEHUsT MOAeKYl opeanuyeckux eewecms. (CospemeHHble @OUIUKO-XUMUYECKUE
Memoobl YCMAHOBAEHUsL COCMABA U CIPYKMYPbl eUyeCms.

Xumus u 3a0poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEpalbHBIE BOJBL. [IpoGiemsl,
CBSI3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MperapaToB. BpeaHbie MPUBBIUKU U (PaKTOPHI, pa3pyIlIaONIie
3I0pOBbE (KypeHue, ynoTpebieHue amkoroisi, Hapkomanus). PanmonansHoe nuranue. [IuieBsie 100aBKH.
OCHOBBI TIMIIIEBOI XUMUH.

Xumus B Meauiae. PazpaboTka nexkapcTB. XUMUYECKHE CEHCOPHI.

XuMuUs B MOBCEIHEBHOM *KM3HU. Moromme U YUCTAIUE CpeAcTBa. Penennentsl, nHCeKTUIMABI. Cpencra
JTUYHON THTHMEHBI M KOcMeTUkH. [IpaBunma Oe3omacHOW pabOThl ¢ €IKMMH, TOPIOYUMH W TOKCUYHBIMU
BEIIIECTBAMH, CPEJCTBAMHU OBITOBON XUMUHU.

XUMUS U CENbCKOE X03sCTBO. MUHEpalIbHBIE U OpraHndeckue ynoopenusi. CpencTBa 3aluThl pacTEHUH.
Xumusi B ipombinuieHHOCTH. OOIIKe MpeCTaBICHUsT O TPOMBIIIUICHHBIX CMIOCO0aX MOMYyYCHHS] XHMUYECKUX
BEIIeCTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOU KHUCIOTHI). [IpoMbIlieHHas: OpraHudecKass XUMHUSL.
Colpbe a7 OpraHuyeckoil npomeinieHHocTH. [Ipobiema oTxom0B M MOOOYHBIX MPOAykTOB. Hambonee
KPYITHOTOHHA)XHBIE MPOU3BOJCTBA OPTraHUYECKUX coequHEeHU. UepHasa u uBeTHas Metautyprus. CTekio u
CUJIMKATHAs MPOMBIIUIEHHOCTb.
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Xumus v dHepreTuka. [IpupoaHble HICTOYHUKH YTIIeBO0poA0oB. [IpupoaHbIii 1 MOMyTHBIM HETSIHON Ta3bl,
UX COCTaB M ucnonb3oBanue. CocraB HepTH U ee iepepadoTka. Hegrenpoaykrsl. OKTaHOBOE YUCIIO OEH3UHA.
OxpaHa oOkpyaromiei cpenbl TpH  HepTenepepabOTKe W TPAHCIOPTUPOBKE HE(PTEMPOMYKTOB.
AJNbTepHATUBHBIC UCTOYHUKU SHEPTUH.

Xumuss B crpourtensctBe. llement. beron. IlomGop onTHUMalbHBIX CTPOUTENBHBIX MAaTepUANOB B
MPAKTUYECKOH JIeATEIILHOCTH YEIIOBEKa.

Xumuss U dKojorus. XHUMHUECKOEe 3arpsA3HeHHe OKpy»Karomieil cpeabl M ero mnociuenctBus. Oxpana
ruzpocdepsl, TOYBHI, aTMochepsl, (propsl ¥ GpayHBI OT XUMHUYECKOTO 3arps3HEHUSI.

Tunsl pacueTHBIX 32/1a4:

Haxoxnenue mMosiexynsipHOi (OopMyIibl OPraHMYECKOTO BEUIECTBA MO €ro IJIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIIIUX B €r0 COCTaB, WX MO MPOAYKTaM CrOpaHusl.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSIMHEHUS B CMECH.

Pacuersl mMaccel (00BbeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB JIAaHO B
M30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBoii i 00bEMHOM JI0JIM BBIX0J1a TPOYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.
Pacuets! TermnoBoro ¢ dekra peakuu.

PacdeTbl 00bEeMHBIX OTHOIICHHH ra30B IPU XUMHUYCECKUX PEAKIUIX.

Pacuetsr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIIM OJHO U3 BEIIECTB JaHO B BUC
pacTBOpa ¢ ONPENEIEHHOW MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

IIpuMepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BLIOOP yuuTeisi):

KauectBenHoe onpeznenenue yriepo/ia, BOAOPOAA U XJIOpa B OPraHUYECKUX BEUIECTBAX.
KonctpyunpoBanue mapocTepKHEBbIX MOJIEJIEH MOJIEKYJ OPraHMYECKUX BEIIECTB.
Pacno3naBaHue miaacTMacc M BOJIOKOH.

[TonydyeHue NCKyCCTBEHHOTO LIENKA.

Pelrenne skcnepuMeHTANbHBIX 33]a4 HA [TOJyYE€HUE OPraHUYECKUX BEUIECTB.

Pemrenue skciepuMeHTANBHBIX 33/]a4 Ha PaCllO3HABAHUE OPTaHUYECKUX BEIECTB.
Wnentudukanus HeOpraHn4eckKux CoOeTMHEHUH.

[Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemrenne skcnepuMeHTaNbHBIX 3a4a4 1o Teme «MeTtauiby.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 o Teme «Hemeramaby.

Pemienne skcneprMeHTaNbHBIX 3a1ad Mo TeMe «l'eHeTndeckas CBsSI3b MEX]Y KIAcCaMHU HEOPTaHMYECKUX
COEMHEHUIN.

Pemienne skcnepuMeHTanbHBIX 3a1ad Mo TeMe «l['eHeTmdeckas CBSI3b MEXAY KJIacCaMU OPraHUYECKUX
COEMHEHUIN.

[Tonyuenue aTHIEeHAa U U3yUYEHUE €r0 CBOWCTB.

[Tonyuenue ykCyCHOM KUCIIOTHI U U3y4YEHHUE €€ CBOWCTB.

I'maponus xKupos.

W3rotoBneHune Mbuia pyqyHoi paboThI.

XuUMUS KOCMETUYECKHUX CPE/ICTB.

UccnenoBanue CBOMCTB OCIIKOB.

OCHOBBI IUIIIEBOM XUMHUH.

HccnenoBanue nUIeBbIX J0OABOK.

CBoiicTBa OJJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

XUMHUYECKHE CBOMCTBA aIbJEeTHUIO0B.

CuHres cinoxHoro 3upa.

I'maponus yrieBonos.

Ycrpanenue BpeMEHHOM )KECTKOCTH BOJIBI.

KadecTBeHHBIEC peakiy Ha HEOPTAHNYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOM peaKkInu.
Omnpenenenre KOHIEHTPAIIUU PACTBOPa aCKOPOMHOBOW KHUCIOTHI METOIOM THTPOBAHHUSL.

TeMaTnueckoe IJIAHMPOBAHME
10 xnace

13



Ne Bcero| U3 HUX
) HaumenoBanue Tembl
/11 1acoB| [IpakTHyeckue pabOTHI KonTtponbHbie paboThI
1. | Tema 1. Beenenue 6
2. | Tema 2. CtpoeHue u Ne 1 Crpoenue n
KJIaccu(pUKaIms Kiaccuukanus
OpPraHUYECKUX COEANHEHUH, 14 OpPTaHHYECKUX
XUMHYECKHE PeaKIuu B COEIMHEHU, XUMHYECKHE
OpraHNU4eCKON XUMHH pEaKUHUH B OPraHUYECKON
XUMHH
3 | Tema 3. YrieBogopoabl [TpakTuyeckas padora Nel:
KauecTBennslii aHanus
25 | opraHMYecKUX COCAMHEHUI Ne 2 YrneBonopoist
[TpakTrueckas padora No2
YraeBoopo,ibl
4. | Tema 4. CiiupThl U (EHOIBI 8 [TpakTuueckas paborta Ne3
CnupTsl.
5 | Tema 5. KapOoHuibHbIE
P [TpakTiueckas padota Ne4:
COEIMHEHUS: aJIbJIETU]Ibl U 7 Ne 3 Anbieruibl ¥ KETOHBI
AnbaeTubl U KETOHBI
KETOHBI
6 | Tema 6. KapOoHoBbIE Ne 4 KapboHoBbie
[Tpaktuyeckas padora NeS
KHCIIOTHI, CJIOKHBIC d(UPBHI, 10 KHUCJIOTBI, CJIO’KHBIE
Kap6oHoBBIE KHCTOTHI
KHUPBI 3(bUpBL, JKUPBI
7 | Tema 7. YrieBojibl
A [TpakTuyeckas padora Ne6
8 Ne 5 VrneBonsr
YrieBoabl
8 | Tema 8. Azorcoaeprkamiue [TpakTuueckas pabora No 7.
OpraHNYeCcKHUE BEUIECTBA AMUHBI.
P Ne 6. Azotcoaepxarue
AmMuHOKHUCHOTHL benku
13 OpraHUYECKHE
[TpaxTrueckast pabora Ne 8.
COETMHEHUS
Wnentuduxarms
OpraHMYECKUX BEIIECTB
9 | Tema 9. buonoruuecku [TpakTryeckas padora Ne 9.
AKTUBHBIC BEIIECTBA OOGHapy’keHre BUTAMHHOB
11 | IIpaxTuueckas padora Nel0 Ne 7 Urorosast KP
[eiicTBue pepmMeHTOB Ha
pa3JINyYHbIe BEIECTBA
Hroro 102 10 8
11 kiace
Ha3zBanue tembl Bcero Jla6op. | [Ipakr. | KonTpom.
4acoB pad. pad. pad.
Temal.CtpoeHne aToMa U IEPUOAUYECKUI 104 1 Nel
3akoH J[. . Menneneena
Tewma 2. CTpoeHune BemecTBa 124 6 No2
Tema 3. Xumuueckue peakuu 14 4 5 Ne3
Tema 4. BemiectBa 1 ux CBOMCTBa 224 7 Ne4
Tema 5. X¥UMUUECKUI TPAKTUKYM 34 3
Tema 6. XyMus B )KA3HU O0IIECTBA 74
HNTOI'O: 684
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